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(57) ABSTRACT

In a manufacturing process management system 10, each of
iput terminals 40, to 40 located respectively in multiple
manufacturing processes ol a process flow with regard to a
preset product reads a barcode 164 attached to a target 160
and 1puts a start of processing with regard to the product.
The manufacturing process management system 10 maps the
product to a processing status and stores the mapping into a
database 130. In response to 1nput of an acquisition request
of the processing status with regard to the product from a
client PC 50, the manufacturing process management sys-
tem 10 reads the processing status according to the acqui-
sition request from the database 130, creates a response
message, and outputs the created response message to the
client PC 50. This manufacturing process management sys-
tem enables a current location of the preset product to be
readily managed in the process tlow of the multiple manu-
facturing processes.

20 Claims, 15 Drawing Sheets
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FIG. 2
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PROCESS MANAGEMENT SYSTEMS AND
METHODS OF THE SAML

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to process management
systems and methods of the same, and more specifically
pertains to a manufacturing process management system, a
repairing process management system, and their correspond-
ing methods.

2. Description of the Prior Art

Various Web sites have been provided to enable each
customer to order a product on the Internet by specitying
desired components of the product. In response to an order
of the product from the customer, a manufacturer managing
such a Web site picks up the customer’s desired components,
assembles the picked-up components to complete the
ordered product, and ships the completed product to the
customer. The manufacture naturally demands grasping the
current location of the product 1n a manufacturing tlow of
multiple manufacturing processes aiter accepting the order
ol the product from the customer. The customer, on the other
hand, demands grasping the current location of the ordered
product in the manufacturing flow of the multiple manufac-
turing processes as an indication of when the ordered
product will be delivered.

Various Web sites have also been provided to enable each
customer to give a repair request of a product on the Internet.
In response to a repair request of the product from the
customer, a manufacturer managing such a Web site recerves
the defective product, actually carries out repair after deter-
mimng the specification of the repair, and ships the repaired
product to the customer. The manufacturer also receives
repair requests from the customer by telephone or by fac-
simile. The manufacturer naturally demands grasping the
current location of the product in a repairing flow of multiple
repairing processes alter accepting the repair request from
the customer. The customer, on the other hand, demands
grasping the current location of the repair-requested product
in the repairing tlow of the multiple repairing processes as
an indication of when the repair-requested product will be
delivered.

One proposed system of managing the progress in a
manufacturing flow 1s disclosed 1n JAPANESE PATENT

LAID-OPEN GAZETTE No. 5-233641.

In order to attain the demands discussed above, the object
ol the present invention 1s to provide a process management
system that readily manages a current location of a product
in a process tlow of multiple processes, especially i a
manufacturing process flow of multiple manufacturing pro-
cesses or 1n a repairing process flow of multiple repairing
processes, as well as a corresponding process management
method. The object of the present mvention 1s also to
provide a process management system that readily informs
a customer of information representing a current location of
a product 1n a process flow ol multiple processes, especially
in a manufacturing process flow of multiple manufacturing
processes or 1n a repairing process tlow of multiple repairing,
processes, as well as a corresponding process management
method.

SUMMARY OF THE INVENTION

In order to achieve at least one part of the atorementioned
objects, the present imnvention 1s structured as follows.
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The present mvention 1s a process management system
that manages a current location of a preset product 1n a
process tlow of multiple processes for manufacture or repatr,
the process management system including;:

a processing status input module that inputs a processing
status of at least one process selected among the multiple
processes (referred to as ‘management object process’) with
regard to the preset product;

an information storage module that 1s capable of storing
various pieces ol information;

a storage control module that maps the preset product to
the processing status and stores the mapping into the nfor-
mation storage module;

a request mput module that inputs an acquisition request
to acquire the processing status with regard to the preset
product; and

a response module that reads, in response to the acquisi-
tion request, the processing status mapped to the preset
product from the mformation storage module and outputs
the read-out processing status to a request source, which has
output the acquisition request.

The process management system of the present invention
inputs the processing status of at least one process selected
among multiple processes with regard to the preset product
or at least one management object process, maps the preset
product to the processing status, and stores the mapping into
the information storage module. In response to mput of an
acquisition request of the processing status with regard to
the product, the process management system reads the
processing status according to the acquisition request from
the information storage module, and transmits the read-out
processing status to the request source that has output the
acquisition request. This process management system thus
enables the current location of the present product to be
readily managed in the process flow of the multiple pro-
cesses. The ‘request source that has output the acquisition
request” may be located inside or outside this process
management system.

In the process management system of the present mnven-
tion, the response module may read, in response to the
acquisition request, the processing status mapped to the
preset product from the information storage module and
either directly output the read-out processing status to the
request source or convert the read-out processing status into
a specific form according to the acquisition request and
output the converted processing status to the request source.
For one application, 1n the case of converting the read-out
processing status into the specific form according to the
acquisition request and outputting the converted processing
status to the request source, the response module may
generate display information, which enables the process 1n
the read-out processing status to be visually located 1n the
process tlow of the multiple processes and output the
generated display information to the request source. For
another application, the response module may estimate a
time required for a residual of the process flow, create a
message showing how many hours or how many days are
required for completion of the whole process flow, and
output the created message to the request source.

In the process management system of the present mven-
tion, the processing status iput module may specity all the
multiple processes in the process flow with regard to the
preset product as management object processes and input
processing statuses of the specified management object
processes. In addition, the request mput module may input
the acquisition request of the processing status with regard
to the preset product from one of a customer who has
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ordered the preset product, a customer who has requested
repair of the preset product, and a system administrator via
a network, and the response module may output the pro-
cessing status to the request source via the network.

When the process management system ol the present
invention 1s applied as a system of managing the current
location of the preset product 1n a manufacturing flow of the
multiple processes, the system may include a product code
assignment module that assigns a product code to each
product, wherein the storage control module may map the
product code to the processing status and store the mapping,
into the information storage module; the request input
module may mput the acquisition request including the
product code that identifies the product; and the response
module may read, in response to the acquisition request, the
processing status corresponding to the product code from the
information storage module and output the read-out pro-
cessing status to the request source. In this case, the process
management system may further include: a recording mod-
ule that records the product code, which i1s attached to the
product that 1s being manufactured or has been completed
and corresponds to the product; and a read-out module that
reads the product code recorded in the recording module
when the product enters each management object process,
wherein the processing status input module, when the prod-
uct code 1s read by the read-out module at each management
object process, may iput a start of processing as the
processing status of the management object process. More-
over, the product code may be mapped to packaged com-
ponent information of the product.

When the process management system ol the present
invention 1s applied as a system of managing the current
location of the preset product 1n a manufacturing flow of the
multiple processes, the system may include an order code
allocation module that allocates one 1dentical order code to
at least one product ordered together by a customer, wherein
the request input module may input the acquisition request
of the processing status with regard to the at least one
product with the identical order code allocated thereto; and
the response module may read, in response to the acquisition
request, the processing statuses with regard to the at least
one product from the information storage module, and
output the read-out processing statuses to the request source.
In this case, the response module may read, 1n response to
the acquisition request, the processing statuses with regard
to the at least one product from the information storage
module, and output a latest processing status among the
read-out processing statuses to the request source.

When the process management system ol the present
invention 1s applied as a system of managing the current
location of the preset product 1n a manufacturing flow of the
multiple processes, the system may include a product code
recognition module that recognizes a product code, which
has been assigned in advance to each product, wherein the
storage control module may map the product code to the
processing status and store the mapping 1nto the information
storage module; the request mput module may input the
acquisition request including the product code that 1dentifies
the product; and the response module may read, 1n response
to the acquisition request, the processing status correspond-
ing to the product code from the information storage module
and output the read-out processing status to the request
source. In this case, the process management system may
turther include: a recording module that records the product
code, which 1s attached to the product that 1s being repaired
or has been repaired and corresponds to the product; and a
read-out module that reads the product code recorded 1n the
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recording module when the product enters each management
object process, wherein the processing status input module,
when the product code 1s read by the read-out module at
cach management object process, may input a start of
processing as the processing status of the management
object process. Moreover, the product code may be mapped
to packaged component information of the product.

When the process management system of the present
invention 1s applied as a system of managing the current
location of the preset product 1n a manufacturing flow of the
multiple processes, the system may include a repair code
allocation module that allocates one 1dentical repair code to
at least one product as objects of one repair request given by
a customer, wherein the request input module may input the
acquisition request of the processing status with regard to
the at least one product with the identical repair code
allocated thereto; and the response module may read, 1n
response to the acquisition request, the processing statuses
with regard to the at least one product from the information
storage module, and output the read-out processing statuses
to the request source. In this case, the response module may
read, in response to the acquisition request, the processing
statuses with regard to the at least one product from the
information storage module, and output a latest processing
status among the read-out processing statuses to the request
source.

When the process management system of the present
invention 1s applied as a system of managing the current
location of the preset product 1n a manufacturing tlow of the
multiple processes, the multiple processes may include a
repairing execution process to actually carry out repair. The
repairing execution process may follow a repair sub-flow
including a series of detailed repair practices carried out
with regard to each component to be repaired, and the
processing status iput module may mput the processing
status of each detailed repair practice in the repairing execu-
tion process, in addition to or in place of the processing
status of each process. In this case, the process management
system may further include a planning module that plans the
repair sub-flow with regard to the preset product as an object
of a repair request given by a customer. The planning
module may plan the repair sub-flow, based on a result of
inspection of the preset product as the object of the repair
request given by the customer. In addition, the response
module, when the processing status read from the informa-
tion storage module 1n response to the acquisition request
corresponds to one of the detailed repair practices included
in the repair sub-flow, may output information for identify-
ing the corresponding detailed repair practice 1n the repair
sub-flow to the request source.

The present invention 1s a process management method
that uses one or multiple computers with an information
storage module to manage a current location of a preset
product 1n a process flow of multiple processes for manu-
facture or repair, the process management method may
include: a processing status input step that causes the
computer to mnput a processing status of at least one process
selected among the multiple processes (referred to as ‘man-
agement object process’) with regard to the preset product;
a storage control step that causes the computer to map the
preset product to the processing status and store the mapping
into the information storage module; a request input step that
causes the computer to mput an acquisition request of
acquiring the processing status with regard to the preset
product; and a response step that causes the computer to
read, in response to the acquisition request, the processing
status mapped to the preset product from the information
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storage module and output the read-out processing status to
a request source, which has output the acquisition request.

The process management method of the present invention
causes the computer to input the processing status of at least
one process selected among multiple processes with regard
to the preset product or at least one management object
process, maps the preset product to the processing status,
and stores the mapping into the information storage module.
In response to mput of an acquisition request of the pro-
cessing status with regard to the preset product, the process
management method reads the processing status according,
to the acquisition request from the information storage
module and transmits the read-out processing status to the
request source that has output the acquisition request. This
process management method thus enables the current loca-
tion of the preset product to be readily managed in the
process flow of the multiple processes.

In the process management method of the present inven-
tion, the storage control step may map a product code, which
1s assigned to each product, to the processing status and store
the mapping into the information storage module, the
request input step may mput the acquisition request includ-
ing the product code that identifies the product, and the
response step may read, in response to the acquisition
request, the processing status corresponding to the product
code from the information storage module and output the
read-out processing status to the request source. In this case,
the processing status mnput step may read the product code
from a recording module that records the product code,
which 1s attached to the product that 1s being manufactured
or has been completed or that 1s being repaired or has been
repaired and corresponds to the product when the product
enters each management object process, and input a start of
processing as the processing status ol the management
object process.

The process management method of the present invention
may 1nclude an order code allocation step that causes the
computer to allocate one 1dentical order code to at least one
product ordered together by a customer, wherein the request
input step may mput the acquisition request of the process-
ing status with regard to the at least one product with the
identical order code allocated thereto; and the response step
may read, 1n response to the acquisition request, the pro-
cessing statuses with regard to the at least one product from
the information storage module, and output the read-out
processing statuses to the request source. In another case, the
process management method of the present invention may
include an order code allocation step that causes the com-
puter to allocate one identical repair code to at least one
product as objects of one repair request given by a customer,
wherein the request mput step may input the acquisition
request of the processing status with regard to the at least
one product with the identical repair code allocated thereto;
and the response step may read, 1n response to the acquisi-
tion request, the processing statuses with regard to the at
least one product from the information storage module, and
output the read-out processing statuses to the request source.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically illustrates the construction of a
manufacturing process management system 1n a first
embodiment;

FIG. 2 shows a purchased product table;

FIG. 3 shows one window displayed on a Web site;

FIG. 4 1s a flowchart showing a processing status input
program executed by each input terminal;
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6

FIG. S shows a processing status table;

FIG. 6 1s a flowchart showing a reception and response
program executed by a Web server; and

FIG. 7 shows a processing status table i a modified
example of the first embodiment.

FIG. 8 schematically illustrates the construction of a
repairing process management system in a second embodi-
ment,

FIG. 9 shows a repair-requested product table and a
purchased product table;

FIG. 10 shows one window displayed on a Web site;

FIG. 11 1s a flowchart showing a processing status input
program executed by each input terminal;

FIG. 12 shows a processing status table;

FIG. 13 1s a flowchart showing a reception and response
program executed by aWeb server;

FIG. 14 shows processing statuses of repairing processes
in a repair flow; and

FIG. 15 shows a display of a processing status of each
operation 1n a detailed repair practice.

DESCRIPTION OF THE PREFERREI
EMBODIMENTS

Preferred embodiments of the present mnvention are dis-
cussed below with reference to the accompanied drawings.
One manufacturing process management system 1s dis-
cussed as a first embodiment, and one repairing process
management system 1s discussed as a second embodiment.

First Embodiment

FIG. 1 schematically illustrates the construction of a
manufacturing process management system 10 1n a first
embodiment. The manufacturing process management sys-
tem 10 1includes a Web server 20 that manages a Web site of
selling personal computers as computer products, a database
30 that 1s capable of storing diverse pieces of information,
an application server 32 that stores various information mput
programs and reference function programs, and input ter-
minals 40, to 40, located respectively in manufacturing
processes (1% to n” processes) of the personal computers.
The Web server 20 and the database 30 are connected with
cach other via a communication line, while the respective
input terminals 40, to 40 are connected with the database 30
via the application server 32 and a LAN 42. A target 60
shown 1 FIG. 1 represents a product, which 1s being
manufactured or has been completed.

The Web server 20 1s connected to a client PC 50 via the
Internet. The Web site managed by thus Web server 20
provides a service called BTO (build to order), which allows
cach customer to optionally select desired components
including a CPU, a memory, and an HDD and accordingly
order a personal computer consisting of the selected com-
ponents. The Web server 20 allocates an order 1D (order
code) to each order given by a customer through operations
of the client PC 50, assigns a serial number (product code)
to each ordered product included 1n the order, and registers
the details of the order 1n a format corresponding to the
allocated order ID and the respective serial numbers.

The database 30 stores an ordered product table and a
processing status table. The ordered product table has reg-
istration of the details of each order transmitted from the
client PC 50 to the Web server 20 via the Internet. More
specifically, as shown in FIG. 2, the ordered product table
stores ordered product data including the model and the type
of each ordered product and the customer’s desired compo-
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nents, customer data including the name, the postal address,
the telephone number, and the mail address of the customer,
and data regarding payment 1n a specific format correspond-
ing to the allocated order ID and the assigned serial number.
The processing status table stores the processing statuses
input into the respective input terminals 40, to 40 via
corresponding barcode readers 50, to 50  1n a specific format
corresponding to the allocated order ID and the assigned
serial number, as shown 1n FIG. 5.

The input terminals 40, to 40, are located respectively in
the 1** to n” manufacturing processes between a start of
manufacture of a product and shipment of the manufactured
product. In response to an input of the processing status in
cach manufacturing process, the mput processing status 1s
written into the database 30 1n the specific format corre-
sponding to the order ID and the serial number. The 1nput
terminals 40, to 40_ are connected with the barcode readers
50, to 50 , which respectively read a barcode 64 on a
barcode label 62 attached to the target 60 under production.
The barcode label 62 1s attached to the casing of the target
60, and the barcode 64 represents the serial number assigned
to each product by the Web server 20.

The 1** to n” manufacturing processes are defined in this
embodiment as follows: the 1°° process represents pick-up of
the customer’s desired components, the 2" process repre-
sents assembly of the picked-up components, the (n—1)"
process represents wrapping ol a manufactured product, and
the n” process represents final inspection and subsequent
shipment.

The customer orders a personal computer on the Web site
managed by the Web server 20 through operations of the
client PC 50 according to the following procedure. Here 1t
1s assumed that the customer selects a ‘personal computer of
tower configuration, model XX’ as an ordered product on
this Web site. The Web server 20 then transmits a window,
which allows the customer to select desired components of
the personal computer in the BTO manner, to the client PC
50 via the Internet. FIG. 3 shows a window displayed for this
purpose. In this example, ‘OS’, ‘CPU’, ‘Memory’, and other
components as ‘Essential Specifications of Main Frame’ are
selectable according to the customer’s requirements among
options 1n respective pull-down menus. ‘Display’, “Appli-
cation’, and other components as ‘Options & Services’ are
also selectable according to the customer’s requirements
among options 1n respective pull-down menus. In response
to the customer’s selection of each desired component in the
pull-down menu, the price of the selected component 1s
reflected on a ‘Sub-total’ box, a ‘Consumption Tax’ box, and
a ‘Total” box. A default value °1” appears on a ‘Quantity’
box. When the customer requires ordering two or more sets
of the personal computer, the required number 1s to be mnput
into this ‘Quantity’ box. In response to a click of a ‘Next’
button after completion of the input on this window, another
window (not shown) 1s open to ask the customer to set a
payment policy. The customer sets the payment policy and
then opens still another window (not shown) to mput the
customer data including the postal address and the name of
the customer. In response to a click of an ‘Order’ button after
iput of all the required data, the details of the order are
transmitted from the client PC 50 to the Web server 20 via
the Internet. The Web server 20 allocates one order ID to the
transmitted order, assigns a serial number to each product
included 1n the order, and registers the ordered product data
and the customer data into the ordered product table (see
FIG. 2) of the database 30 in the specific format correspond-
ing to the allocated order ID and the assigned serial number.
At the stage of receiving the order, an entry ‘Not Start” 1s
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registered into all boxes of the 1°” to n” processes in the
processing status table of the database 30 in the specific
format corresponding to the currently allocated order 1D and
the serial number (see FIG. 5(a)).

A processing status mput routine executed by each of the
input terminals 40, to 40 1n the respective processes 1s
discussed below with reference to FIG. 4. Each of the mput
terminals 40, to 40 reads a processing status input program
from the application server 32, and a non-illustrated built-in
CPU of each of the input terminals 40, to 40, executes this
processing status input program at every preset timing (for
example, at every several msec). When this program starts,
the mput terminal 40 first determines whether or not the
corresponding one of the barcode readers 50, to 50 _ has read
the barcode 64 on the barcode label 62 attached to the target
60 (step S100). When no barcode 64 has been read 1n, the
program 1s terminated immediately. When the barcode 64
has been read in, on the other hand, the input terminal 40
rewrites the entry 1 a box of the manufacturing process
corresponding to the mput terminal from ‘Not Start’ to ‘In
Progress’, while rewriting the entry in a box of the last
manufacturing process from ‘In Progress’ to ‘Completed’,
among boxes of the multiple manufacturing processes cor-
responding to the serial number represented by the barcode
64 1n the processing status table of the database 30 (step
S110). The program is then terminated. The 1% process does
not have the last manufacturing process, so that the opera-
tion of rewriting the entry in the box of the last manufac-
turing process at step S110 1s omitted. The operator may
carry out the operation of reading the barcode 64 with one
of the barcode readers 50, to 50, . The reading operation of
the barcode 64 with one of the barcode readers 50, to 50,
may otherwise be automated by automatically transporting
the target 60 to a specific position where the barcode reader
50, to 50, can read the barcode 64 attached to the target 60.

For example, 1t 1s assumed that an order ID ‘1234’ has
been allocated to a current order and that a serial number
‘0001” has been assigned to only one product included in the
current order. When the target 60 with the serial number
‘0001’ is sent to the 1% process or the pick-up process, the
barcode reader 50, reads the barcode 64 on the barcode label
62 attached to the casing of the target 60. The input terminal
40, inputs the current state showing that the personal com-
puter of the serial number ‘0001 has entered the 1* process,
via the barcode reader 50,. The input terminal 40, then
changes the entry in the box of the 1% process from ‘Not
Start” to ‘In Progress’ among boxes of multiple manufac-
turing processes corresponding to the serial number 0001°
in the processing status table of the database 30. FIG. 5(b)
shows the details of the processing status table of the
database 30 at this moment.

When the target 60 is sent to the 2”¢ process or the
assembly process, the barcode reader 50, reads the barcode
64 on the barcode label 62 attached to the casing of the target
60. The mput terminal 40, 1nputs the current state showing,
that the personal computer of the serial number ‘0001 has
entered the 27 process, via the barcode reader 50.,. The input
terminal 40, then changes the entry in the box of the 2"¢
process from ‘Not Start’ to ‘In Progress” among the boxes of
the multiple manufacturing processes corresponding to the
serial number ‘0001” 1n the processing status table of the
database 30, while changing the entry in the box of the
previous process or the 1°° process from ‘In Progress’ to
‘Completed’. FIG. 5(c) shows the details of the processing
status table 1n the database 30 at this moment.

When the target 60 1s sent to the nth process or the final
inspection and shipment process, the barcode reader 50,
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reads the barcode 64 on the barcode label 62 attached to the
casing of the target 60. The input terminal 40, 1nputs the
current state showing that the personal computer of the serial
number ‘0001 has entered the n” process, via the barcode
reader 50 . The input terminal 40, then changes the entry in
the box of the n” process from ‘Not Start’ to ‘In Progress’
among the boxes of the multiple manufacturing processes
corresponding to the serial number ‘0001 1n the processing
status table of the database 30, while changing the entry 1n
the box of the previous process or the (n-1)” process from
‘In Progress’ to ‘Completed’. FIG. 5(d) shows the details of
the processing status table 1n the database 30 at this moment.

A reception and response process executed by the Web
server 20 1s discussed below with reference to FIG. 6. A
reception and response program 1s installed in a non-illus-
trated HDD of the Web server 20, and a non-illustrated
built-in CPU reads and executes this reception and response
program at every preset timing (for example, at every
several msec). When this program starts, the Web server 20
first determines whether or not there 1s any inquiry from the
customer concerming the location of a product included 1n
the customer’s order in a manufacturing tlow of multiple
processes, that 1s, whether or not there 1s any acquisition
request of the processing status with regard to the ordered
product (step S200). When there 1s no acquisition request,
the program 1s terminated immediately. When there 1s an
acquisition request, on the other hand, the Web server 20
determines whether or not the acquisition request includes a
serial number (step S210). In the structure of this embodi-
ment, the mailer of the client PC 50 used by the customer
receives the order ID allocated to each customer’s order and
the serial number assigned to each product included 1n the
order 1n the form of an Internet mail, which 1s automatically
sent from the Web server 20 after the customer’s ordering.
The customer 1s accordingly supposed to attach at least
either of the order ID and the serial number to the acquisition
request of the processing status.

When the acquisition request does not imnclude any serial
number, the Web sever 20 determines whether or not the
acquisition request icludes an order 1D (step S220). When
neither the serial number nor the order ID 1s included,
retrieval of the processing status 1s impossible. The Web
server 20 accordingly sends an error message to the client
PC 50 of the customer (step S270) and terminates this
program. When the acquisition request includes an order 1D,
on the other hand, the Web server 20 reads out the serial
number corresponding to the order ID included in the
acquisition request (step S230). When the acquisition
request imncludes the serial number at step S210 or after the
serial number corresponding to the order ID 1s read out at
step S230, the Web server 20 reads the processing status
corresponding to the serial number from the processing
status table of the database 30 (step S240), and creates a
response message according to the read-out processing
status and sends the created response message to the client
PC 50 of the customer (step S250). The program i1s then
terminated.

For example, 1n response to the acquisition request of the
processing status at the stage of FIG. 5(a), a response
message like “Your order has not yet started manufacturing’
1s created and sent. In response to the acquisition request of
the processing status at the stage of FIG. 5(b), a response
message like “Your order has entered the component pick-up
process 1s created and sent. In response to the acquisition
request of the processing status at the stage of FIG. 5(c¢), a
response message like “Your order has entered the assembly
process’ 1s created and sent. In response to the acquisition
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request of the processing status at the stage of FIG. 5(d), a
response message like “Your order will be subject to ship-
ment soon’ 1s created and sent. Each response message may
include an additional message like ‘Your order will be
shipped 1n XX days’ by taking into account the number of
dates required for the residual manufacturing flow. One
preferable application gives an 1llustration of the manufac-
turing flow from the 1% process to the n” process and
displays a current process in progress on the manufacturing
flow 1n a visually recognizable manner, such as color coding,
lighting, or flashing.

The components of this embodiment are mapped to the
components of the present invention as follows: The 1nput
terminals 40, to 40, of this embodiment correspond to the
processing status input module of the present invention, the
database 30 corresponds to the information storage module,
and the mput terminals 40, to 40, and the Web server 20
correspond to the storage control module. The Web server 20
corresponds to the request input module, the response mod-
ule, the product code assignment module, and the order code
allocation module. The barcode label 62 corresponds to the
recording module, and the barcode readers 50, to 30,
correspond to the read-out module.

In the structure of the embodiment discussed above, each
of the input terminals 40, to 40 _ inputs the processing status
ol each manufacturing process with regard to each product
ordered by the customer, maps the serial number of the
product to the processing status, and stores the mapping into
the database 30. The Web server 20 receives an acquisition
request of the processing status with regard to the product
from the client PC 50 of the customer, reads the processing
status from the database 30 in response to the acquisition
request, and sends back the read-out processing status to the
client PC 50. This arrangement facilitates management of
the location of each customer’s ordered product in the
manufacturing tlow of the multiple manufacturing pro-
Cesses.

The mput terminals 40, to 40 are located in all the
manufacturing processes, so that all the manufacturing pro-
cesses are specified as the management object processes.
Compared with the arrangement of speciitying only typical
manufacturing processes as the management object pro-
cesses, this arrangement allows for accurate grasp of the
current location of the customer’s ordered product in the
manufacturing flow of the multiple manufacturing pro-
CEeSSes.

In each manufacturing process, the entry of the processing,
status with regard to the process 1s changed from ‘Not Start”
to ‘In Progress’ by simply reading the barcode 64 or the
product code on the barcode label 62 attached to the target
60, which 1s being manufactured or has been completed.
This desirably simplifies the input operation of the process-
ing status.

The customer 1s conveniently allowed to give an order of
a desired product and make an inquiry concerning the
processing status on the Web site managed by the Web
server 20 via the Internet through operations of the client PC
50.

The Web server 20 allocates one order ID to each order
given by the customer, assigns a serial number to each of
multiple products included 1n the order, and registers the
processing status of each manufacturing process i1n the
specific format corresponding to the order ID and the serial
number into the processing status table of the database 30.
When the target 60 1s sent to each manufacturing process,
the corresponding one of the iput terminals 40, to 40,
changes the entry of the processing status with regard to the




US 7,024,262 B2

11

manufacturing process to ‘In Progress’ 1n the specific format
corresponding to the order ID and the serial number in the
database 30. The Web server 20 receives an acquisition
request of the processing status with regard to each product
included 1n the customer’s order or the customer’s ordered 5
product from the client PC 50 of the customer, reads the
processing status from the database 30 1n response to the
acquisition request, and sends back the read-out processing
status to the client PC 350. This arrangement allows for
adequate management of the manufacturing processes with 10
regard to the multiple products included in one order given

by the customer.

The structure of the embodiment discussed above may be
modified 1n various ways. For example, when there are
multiple serial numbers corresponding to the order ID at step 15
5230, that 1s, when one order includes multiple products, the
program may read the processing status corresponding to
cach serial number from the processing status table at step
5240 and may create and send a response message according
to the latest processing status among the read-out processing 20
statuses at step S250. In a concrete example of FIG. 7, the
order ID 1s ‘1234 and the serial numbers included 1n the
order ID are ‘0011” and *0012°. In this case, 1n response to
the acquisition request of the processing status at the stage
of FIG. 7(a), a response message like ‘The ordered product 25
has not yet started manufacturing” may be created and sent.

In response to the acquisition request of the processing
status at the stage of FIG. 7(b), the processing status of the
serial number ‘0012” 1s the latest processing status. A
response message like ‘“The ordered product has entered the 30
component pick-up process’ may thus be created and sent
according to this latest processing status. The response
message created and sent according to the product in the
latest processing status among the multiple products 1is
generally suflicient as the index of the shipment time. This 35
arrangement saves the required quantity of information and
thus ensures a quick response. Each response message may
include an additional message like ‘The ordered product will

be shipped in XX days’ by taking into account the number

ol dates required for the residual manufacturing tlow with 40
regard to the product 1n the latest processing status. The
processing statuses with regard to all the products included

in one order ID may otherwise be sent to the client PC S0 of
the customer.

In the structure of the above embodiment, the Web server 45
20 1s assigned to retrieve the database 30 based on the serial
number and the order ID and to create and send the response
message, besides management ol the Web site. In one
possible modification, multiple servers may be used to share
these required functions. For example, the Web server 20 50
takes charge of management of the Web site and transmis-
sion of the response message, whereas another server takes
charge of retrieval of the database 30 based on the serial
number and the order ID and creation of the response
message. 55

In the structure of the above embodiment, the barcode
readers 50, to 50, are used to read the barcode 64 or the
serial number and 1nput the sernial number nto the corre-
sponding mput terminals 40, to 40, . In one possible modi-
fication, the operator may manually input the serial number 60
into the corresponding input terminals 40, to 40 through
operations ol the keyboard and the mouse. In another
possible modification, an IC chip seal, on which the serial
number 1s recorded, instead of the barcode label 62, is
bonded to the target 60, and an 1C chip reader reads the serial 65
number on the IC chip seal and inputs the serial number 1nto
the corresponding input terminals 40, to 40, .
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The above embodiment regards the case of giving an
order via the Internet. The procedure of the embodiment
may also be applicable to orders by telephone. In this case,
the operator manually inputs an order into the Web server 20
through operations of the keyboard and the mouse. In the
same manner as the embodiment discussed above, the Web
server 20 allocates one order ID to each order and assigns a
serial number to each product included 1n the order.

The structure of the above embodiment manages the
processing statuses with regard to all the manufacturing
processes. One possible modification may select typical
processes among all the manufacturing processes and man-
age the processing statuses of the selected processes.

In the structure of the above embodiment, the acquisition
request 1s input from the client PC 50 of the customer.
Instead of or in addition to such input, the acquisition
request may be output from a management computer, which
1s connected to the LAN 42 of the system 10, to the Web
server 20. This modification facilitates management of the
manufacturing process of each product 1n the system.

In the structure of the above embodiment, the input
terminals 40, to 40 _execute the processing status input
program, while the Web server 20 executes the reception and
response program. In one possible modification, the Web
server 20 may execute both of these programs. For example,
the Web server 20 1s connected to the LAN 42 to receive
barcode information read by the barcode readers 50, to 50,
and to execute the processing of step S110.

Second Embodiment

FIG. 8 schematically illustrates the construction of a
repairing process management system 110 in a second
embodiment. The repairing process management system 110
includes a Web server 120 that manages a Web site of selling
and repairing personal computers as computer products, a
database 130 that is capable of storing diverse pieces of
information, an application server 132 that stores various
information mput programs and reference function pro-
grams, and input terminals 401 to 404 corresponding to
respective repairing processes ol the personal computers. In
a repairing execution process, input terminals 402, to 402
are located respectively in detailed repair practices in a
repair sub-tflow. The Web server 120, the database 130, the
application server 132, and the mput terminals 401 to 404
are mutually connected via a LAN 142. A target 160 shown
in FIG. 8 represents a product, which 1s going to be repaired,
being repaired, or has been repaired.

The Web server 120 allocates one repair 1D (repair code)
to each repairing request from a client PC 170 sent via the
Internet. The Web server 120 receives a serial number
(product code), which has been assigned 1n advance to each
product as an object of repair, from the client PC 170 and
registers the details of the repairing request 1n a specific
format corresponding to the repair ID and the serial number
into a repair-requested product table (see FIG. 9(a)) of the
database 130. The Web server 120 plans the repair sub-tlow
including multiple detailed repair practices, based on 1nspec-
tion results of the product as the repair object, and sends
back the processing status 1n response to an acquisition
request of the processing status with regard to the product
from the client PC 170. The serial number has been assigned
to each product at the time of assembly and 1s mapped to
product information packaged in the product (packaged
component information).

The database 130 stores a purchased product table, the
repair-requested product table, and a processing status table.
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The purchased product table 1s created at the time of
assembly of each product and stores purchased product data,
such as the type and the model of the purchased product and
the packaged component information, 1mn a specific format
corresponding to the serial number of the purchased product
as shown 1n FIG. 9(b). The repair-requested product table 1s
created when the customer gives a repairing request of a
product, which the customer has purchased on the Web site
managed by the Web server 120. As shown 1 FIG. 9(a), the
repair-requested product table stores repairing product data
including the type and the model of the product and the
packaged component information, customer data, and data
regarding payment in a specific format corresponding to the
repair ID and the sernial number assigned to the repair-
requested product. The processing status table has the stor-
age representing the location of the repair-requested product
in a repair flow of multiple repairing processes, as shown 1n
FIG. 12.

The input terminals 401 to 404 are located 1n the respec-
tive processes from a start of repairing a repair-requested
product to completion of the repair and subsequent ship-
ment. In response to mput of the processing status in each
process, the mput processing status 1s written into the
processing status table of the database 130 in the specific
format corresponding to the repair ID and the serial number.
The input terminals 401 to 404 are connected with barcode
readers 501 to 504, which read a barcode 164 on a barcode
label 162 attached to the target 160. In the repairing execu-
tion process, the input terminals 402, to 402  are located in
the respective detailed repair practices in the repair sub-tlow.
These input terminals 402, to 402, are connected with
barcode readers 502, to 502 . The barcode label 162 1s
attached to the casing of the target 160 at the time of
assembly of each product and represents the serial number
assigned to the product. The serial number 1s also expressed
in figures on the barcode label 162.

The repairing process of this embodiment includes a
reception process, an inspection process, the repairing
execution process, an operation check process, and a wrap-
ping and shipment process. The product as the object of the
repairing request from the customer i1s processed in this
order. The reception process inputs the repair-requested
product data, the customer data, and the data regarding
payment. The inspection process inspects the failed state of
the repair-requested product. The repairing execution pro-
cess actually executes a series ol repairing operations
according to the repair sub-tlow, 1n which the detailed repair
practices are arranged in time series with regard to each
component to be repaired. Here 1t 1s assumed that the
repair-requested product 1s a personal computer and that the
components to be repaired are a memory and an HDD. In
this case, three detailed repair practices are required:
replacement of the memory, replacement of the HDD, and
installation of an OS accompamed with the replacement of
the HDD. The repair sub-tlow carries out replacement of the
memory, replacement of the HDD, and installation of the OS
in this order. The repair sub-tlow may alternatively carry out
replacement of the HDD, replacement of the memory, and
installation of the OS 1n this order. The operation check
process checks operations of the components repaired 1n the
repairing execution process. The wrapping and shipment
process wraps the repaired product and ships the wrapped
product.

The customer gives a repair request ol a personal com-
puter, which has been purchased on the Web site managed by
the Web server 120, on the Web site through operations of
the client PC 170 according to the following procedure. The
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client PC 170 fetches a repair request form page (see FIG.
10) from the Web server 120 via the Internet and displays the
fetched repair request form page. In the repair request form
page, as 1tems ol ‘Essential Entry’, “Iype of Personal
Computer’ and ‘Personal Computer Model’ are selectable
among options 1n respective pull-down menus, and ‘Serial
Number’ 1s mput from the keyboard. The serial number 1s
expressed 1 figures on the barcode label 162, and the
customer 1s required to mput the figures. When a ‘Specifi-
cation Display’ button 1s clicked after filling the 1tems of the
‘Hssential Entry’, the serial number and the other informa-
tion are transmitted to the Web server 120 via the Internet.
The Web server 120 retrieves the purchased product table
(see FIG. 9(b)) of the database 130 based on the received
serial number, reads out specification-related information
among the purchased product data corresponding to the
serial number, and transmits the read-out specification-
related information to the client PC 170. The client PC 170
displays the specification of ‘OS’°, ‘CPU’, ‘Memory’, and
other components 1n a middle field of the repair request form
page, based on the transmitted specification-related infor-
mation. Namely a click of the ‘Specification Display’ button
after mput of all the items of ‘Essential Entry’ causes the
specification of ‘OS’, ‘CPU’, ‘Memory’, and other compo-
nents to be automatically displayed. The specification-re-
lated information sent from the Web server 120 represents
the specification at the time of purchase of the personal
computer. If the specification 1s modified after the purchase,
the customer 1s required to mput the modified specification
in the corresponding pull-down menus or through operations
of the keyboard. A ‘Components Possibly Failed’ field has
options ‘CPU’, ‘Memory’, ‘HDD’, and other components.
The customer opens respective pull-down menus of com-
ponents possibly failed and selects ‘Out of Order’. If the
components possibly failed are unknown, the customer may
keep these boxes blank. A default value ‘1’ appears on a
“Total Number’ box. When the customer gives the repair
request for two or more sets ol personal computers, the
required number 1s to be mput into this ‘Total Number’ box.
In the case of the repair request for two or more sets of the
personal computers, the repair request form page 1s dis-
played for each set. The customer fills 1n the required 1tems
of ‘Essential Entry’ with regard to each set and clicks the
‘Specification Display’ button to automatically display the
specification. On completion of the mput and the display on
the repair request form pages for all the sets, the customer
1s allowed to click a ‘Next” button.

In response to a click of the ‘Next” button after completion
of the mput on this repair request form page, another
window (not shown) i1s open to ask the customer to set a
payment policy. The customer sets the payment policy and
then opens still another window (not shown) to mput the
customer data including the postal address and the name of
the customer. In response to a click of a ‘Repair Request’
button (not shown) after mnput of all the required data, the
details of the repair request (for example, the specification
included 1n the repair request form page, the payment policy,
and the customer data) are transmitted from the client PC
170 to the Web server 120 via the Internet. The Web server
120 allocates one repair ID to the transmitted repair request,
reads the serial number assigned to each of at least one
repair-requested product included in the repair request,
retrieves the purchased product table (see FIG. 9(b)) of the
database 130 based on each serial number, and updates the
purchased product data corresponding to each serial number
to the currently transmitted specification. The Web server
120 subsequently registers the serial number, the repair-
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request product data (the specification shown 1n the repair
request form page), the customer data, and the data regard-
ing the payment policy into the repair-requested product
table of the database 130 (see FIG. 9(a)) in the specific
format corresponding to the currently allocated repair ID. At
this moment, the repair sub-flow of the repair-requested
product table has not yet been set. At the stage of receiving,
the repair request, an entry ‘Not Start” 1s registered into all
boxes of the 1°” to n™ processes in the processing status table
of the database 130 1n the specific format corresponding to
the currently allocated repair ID and the serial number (see
FIG. 12(a)).

A processing status input routine executed by each of the
input terminals 401 to 404 1n the respective repairing
processes 1s discussed below with reference to FIG. 11. This
routine 1s executed after the product as the repair object 1s
sent to a repair center with the repairing process manage-
ment system 110 installed therein. Each of the mput termi-
nals 401 to 404 reads a processing status mput program from
the application server 132, and a non-illustrated built-in
CPU of each of the input terminals 401 to 404 executes this
processing status input program at every preset timing (for
example, at every several msec). When this program starts,
cach of the mput terminals 401 to 404 first determines

whether or not the corresponding one of the barcode readers
501 to 504 has read the barcode 164 on the barcode label 162

attached to the target 160 (step S300). When no barcode 164
has been read in, the program 1s terminated immediately.
When the barcode 164 has been read 1n, on the other hand,
the mput terminal 401 to 404 rewrites the entry 1n a box of
the repairing process corresponding to the input terminal
from ‘Not Start’ to ‘In Progress’, while rewriting the entry
in a box of the last process from ‘In Progress” to ‘Com-
pleted’, among boxes of the multiple repairing processes
corresponding to the serial number represented by the bar-
code 164 1n the processing status table of the database 130
(step S310). The program 1s then terminated. The mspection
process does not have the last process, so that the operation
of rewriting the entry in the box of the last process at step
5310 1s omitted. The operator may carry out the operation of
reading the barcode 164 with one of the barcode readers 501
to 504. The reading operation of the barcode 164 with one
of the barcode readers 501 to 504 may otherwise be auto-
mated by automatically transporting the target 160 to a
specific position where the barcode reader 501 to 504 can
read the barcode 164 attached to the target 160.

For example, 1t 1s assumed that the entry i the *‘HDD’ box
1s ‘Out of Order’ 1n the ‘Components Possibly Failed’ field
of the current repair request form and that a serial number
‘0001” has been assigned to the personal computer as only
one product included 1n the repair request. When the target
160 with the serial number ‘0001° 1s sent to the mspection
process, the barcode reader 501 reads the barcode 164 on the
barcode label 162 attached to the casing of the target 160.
The input terminal 401 mputs the current state showing that
the personal computer of the serial number ‘0001° has
entered the 1nspection process, via the barcode reader 501.
The mput terminal 401 then changes the entry in the box of
the inspection process from ‘Not Start’ to ‘In Progress’
among boxes of multiple repairing processes corresponding
to the serial number ‘0001 1n the processing status table of
the database 130. FIG. 12(b) shows the storage in the
processing status table of the database 130 at this moment.

The Web server 120 plans a repair sub-tlow, based on the
results of the mnspection. When the results of the current
ispection show failure of the memory and the HDD, the
Web server 120 prepares a repair sub-flow 1ncluding
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replacement of the memory, replacement of the HDD, and
installation of the OS 1n this order, based on these results of
the ispection. The Web server 120 stores the prepared
repair sub-flow corresponding to the serial number of the
current repair-requested product into the repair-requested
product table of the database 130 (see FIG. 9(a)). The
database 130 has stored the ‘components possibly failed’
indicated by the customer in the reception process. This
storage 1s, however, used only as the reference of determin-
ing requirement or non-requirement of mmspection, and the
repair sub-flow 1s planned, based on the results of the
ispection carried out 1n the mspection process.

The repairing execution process carries out the respective
detailed repair practices, that 1s, replacement of the memory,
replacement of the HDD, and installation of the OS, 1n time
series according to the planned repair sub-flow. When the
target 160 1s sent to the mput terminal 402, located 1n a work
area of memory replacement, the barcode reader 502, reads
the barcode 164 on the barcode label 162 attached to the
casing of the target 160. The input terminal 402, iputs the
current state showing that the personal computer of the serial
number ‘0001 has entered the detailed repair practice
‘Memory Replacement’ in the repairing execution process,
via the barcode reader 502,. The input terminal 402, then
changes the entry in the box of the detailed repair practice
‘Memory Replacement’ from ‘Not Start” to ‘In Progress’ in
the repairing execution process corresponding to the serial
number ‘0001’ 1n the processing status table of the database
130, while changing the entry in the box of the previous
process or the inspection process from ‘In Progress’ to
‘Completed’. FIG. 12(c) shows the storage 1n the processing
status table of the database 130 at this moment. When the
target 160 1s sent to the mput terminal 402, located 1n a work
area of HDD replacement, the barcode reader 502, reads the
barcode 164 on the barcode label 162 attached to the casing
of the target 160. The input terminal 402, inputs the current
state showing that the personal computer of the serial
number ‘0001’ has entered the detailed repair practice ‘HDD
Replacement’ 1n the repairing execution process, via the
barcode reader 502,. The input terminal 402, then changes
the entry 1n the box of the detailed repair practice ‘HDD
Replacement” from ‘Not Start’ to ‘In Progress’ in the repair-
ing execution process corresponding to the serial number
‘0001° 1n the processing status table of the database 130,
while changing the entry in the box of the previous practice
or the memory replacement from ‘In Progress’ to ‘Com-
pleted’. FIG. 12(d) shows the storage in the processing
status table of the database 130 at this moment. When the
target 160 1s sent to the mnput terminal 402, located 1n a work
area ol OS nstallation, the barcode reader 502, reads the
barcode 164 on the barcode label 162 attached to the casing
of the target 160. The input terminal 402, inputs the current
state showing that the personal computer of the serial
number ‘0001’ has entered the detailed repair practice “OS
Installation” in the repairing execution process, via the
barcode reader 502,. The input terminal 402, then changes
the entry 1n the box of the detailed repair practice ‘OS
Installation” from ‘Not Start’ to ‘In Progress’ in the repairing
execution process corresponding to the serial number ‘0001°
in the processing status table of the database 130, while
changing the entry in the box of the previous practice or the
HDD replacement from ‘In Progress’ to ‘Completed’. FIG.
12(d) shows the storage 1n the processing status table of the
database 130 at this moment.

When the target 160 1s sent to the mput terminal 404
located 1n a work area of the wrapping and shipment process
alter the operation check process, the barcode reader 504
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reads the barcode 164 on the barcode label 162 attached to
the casing of the target 160. The mput terminal 404 mputs
the current state showing that the personal computer of the
serial number ‘0001’ has entered the wrapping and shipment
process, via the barcode reader 504. The mput terminal 404
then changes the entry in the box of the wrapping and
shipment process corresponding to the serial number <0001°
from ‘Not Start’ to ‘In Progress’ in the processing status
table of the database 130, while changing the entry in the
box of the previous process or the operation check process
from ‘In Progress’ to ‘Completed’. FIG. 12(e) shows the
storage 1n the processing status table of the database 130 at
this moment.

A reception and response process executed by the Web
server 120 1s discussed below with reference to FIG. 13. A
reception and response program 1s installed in a non-illus-
trated HDD of the Web server 120, and a non-illustrated
built-in CPU reads and executes this reception and response
program at every preset timing (for example, at every
several msec). When this program starts, the Web server 120
first determines whether or not there 1s any inquiry from the
customer concerming the location of a product included 1n
the customer’s repair request 1 a repair tlow of multiple
processes, that 1s, whether or not there 1s any acquisition
request of the processing status with regard to the repair-
requested product (step S400). When there 1s no acquisition
request, the program 1s terminated immediately. When there
1s an acquisition request, on the other hand, the Web server
120 determines whether or not the acquisition request
includes a serial number (step S410).

When the acquisition request does not imnclude any serial
number, the Web sever 120 determines whether or not the
acquisition request includes a repair 1D (step S420). When
neither the serial number nor the repair 1D 1s 1ncluded,
retrieval of the processing status 1s 1mpossible. The Web
server 120 accordingly sends an error message to the client
PC 170 of the customer (step S470) and terminates this
program. In the structure of this embodiment, the mailer of
the client PC 170 used by the customer receives the repair
ID allocated to each customer’s repair request in the form of
an Internet mail, which 1s automatically sent from the Web
server 120 after the customer’s repair request. When the
acquisition request includes a repair 1D, on the other hand,
the Web server 120 reads out the serial number correspond-
ing to the repair ID included in the acquisition request (step
S430). When the acquisition request includes the serial
number at step S410 or after the serial number correspond-
ing to the repair 1D 1s read out at step S430, the Web server
120 reads out the processing status corresponding to the
serial number (step S440), and creates a response message
according to the read-out processing status and sends the
created response message to the client PC 170 of the
customer (step S4350). The program 1s then terminated.

For example, 1n response to the acquisition request of the
processing status at the stage where all of the processes from
the 1nspection process to the wrapping and shipment process
have not yet started as shown 1n FIG. 12(a), the procedure
sends a whole process tlow 1ncluding the reception process,
the 1mnspection process, the repairing execution process, the
operation check process, and the wrapping and shipment
process 1n this sequence as shown 1n FIG. 14(a) (where the
‘Reception Process’ 1s highlighted at this stage) 1n the form
of a window and a response message like ‘Your repair
request 1s waiting for reception’ to the client PC 170 of the
customer. In response to the acquisition request of the
processing status at the stage where the mspection process 1s
in progress as shown i FIG. 12(b), the procedure sends the
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whole process tflow with the ‘Inspection Process’ highlighted
as shown 1n FIG. 14(b) and a response message like “Your
repair request 1s under imnspection’ to the client PC 170 of the
customer. In response to the acquisition request of the
processing status at the stage where one of the detailed repair
practices, memory replacement, 1s 1n progress 1n the repair-
ing execution process as shown in FIG. 12(c¢), the procedure
sends the whole process flow including memory replace-
ment, HDD replacement, and OS installation 1n this order as
the detailed repair practices as shown 1n FIG. 14(¢) (where
the ‘Memory Replacement’ 1s highlighted at this stage) in
the form of a window and a response message like ‘Your
repair request 1s under replacement of the memory’ to the
client PC 170 of the customer. In response to the acquisition
request of the processing status at the stage where one of the
detailed repair practices, HDD replacement, 1s 1n progress in
the repairing execution process as shown 1 FIG. 12(d), the
procedure sends the whole process flow with the ‘HDD
Replacement’ practice highlighted as shown i FIG. 14(d)
and a response message like “Your repair request 1s under
replacement of the HDID’ to the client PC 170 of the
customer. In response to the acquisition request of the
processing status at the stage where the wrapping and
shipment process 1s 1 progress as shown 1 FIG. 12(e), the
procedure sends the whole process tlow with the ‘Wrapping
and Shipment Process’ highlighted as shown 1n FIG. 14(e)
and a response message like ‘Your repair request will be
shipped soon’ to the client PC 170 of the customer.

Each response message may include an additional mes-
sage like ‘Your repair request will be shipped in XX days’
by taking into account the number of dates required for the
residual repair flow. A message like ‘The component AA 1s
back order’ may be created and sent to show that a certain
component, which fails and 1s to be replaced, 1s back order.
In the case where a failled component 1s newly found, a
message like ‘We are looking forward to your inquiry and
response concerning replacement of the failed component
and estimation” may be created and sent to wait for the
customer’s 1nquiry or response concerning whether or not
actual replacement of the failed component 1s required or
whether or not estimation of the repair cost 1s required. In
this example, a failure of the memory has been found in the
inspection process, and the above message with regard to the
falled memory may be created and sent.

The components of the second embodiment are mapped to
the components of the present invention as follows: The
input terminals 401 to 404 of this embodiment correspond to
the processing status mput module of the present invention,
the database 130 corresponds to the information storage
module, and the mput terminals 401 to 404 and the Web
server 120 correspond to the storage control module. The
Web server 120 corresponds to the request input module, the
response module, the product code recognition module, the
repair code allocation module, and the planning module. The
barcode label 162 corresponds to the recording module, and
the barcode readers 501 to 504 correspond to the read-out
module.

In the structure of the embodiment discussed above, each
of the mput terminals 401 to 404 1nputs the processing status
of each repairing process with regard to each product as the
object of a repair request by the customer, maps the serial
number of the product to the processing status, and stores the
mapping 1nto the database 130. The Web server 120 receives
an acquisition request of the processing status with regard to
the product from the client PC 170 of the customer, reads the
processing status from the database 130 1n response to the
acquisition request, and sends back the read-out processing
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status to the client PC 170. This arrangement facilitates
management of the location of each repair-requested product
in the repair flow of the multiple repairing processes or in the
flow of the multiple detailed repair practices.

The mput terminals 401 to 404 are located in all the
repairing processes, so that all the repairing processes are
specified as the management object processes. Compared
with the arrangement of speciiying only typical processes as
the management object processes, this arrangement allows
for accurate grasp of the current location of the repair-
requested product in the repair tflow of the multiple repairing,
processes or 1n the flow of the multiple detailed repair
practices.

The serial number (product code) assigned 1n advance to
cach product 1s used for management of the repair. Namely
it 1s not required to newly allocate any 1dentification code to
the product for the purpose of process management. The use
of the serial number also conveniently allows for accurate
grasp of the packaged component information regarding the
respective components of the product.

In each repairing process, the entry of the processing
status with regard to the process 1s changed from ‘Not Start’
to ‘In Progress’ by simply reading the barcode 164 or the
product code on the barcode label 162 attached to the target
160. This desirably simplifies the mput operation of the
processing status.

In the repairing execution process, the repair sub-flow
including multiple detailed repair practices 1s planned for
and mapped to each repair-requested product for manage-
ment. This arrangement ensures easy grasp of the failed
component in the product and the processing status, as well
as, 1n some cases, the number of days required for reparr.

This arrangement conveniently allows the customer to
give a repalr request and make an mquiry of the processing
status on the Web site managed by the Web server 120 via
the Internet through operations of the client PC 170.

The Web server 120 allocates one repair ID to each repair
request given by the customer, and registers the processing,
status of each repairing process into the processing status
table of the database 130 1n the specific format correspond-
ing to the allocated repair ID and each serial number
assigned to each of multiple products included in the repair
request. When the target 160 i1s sent to each repairing
process, the corresponding one of the mput terminals 401 to
404 changes the entry of the processing status with regard to
the repairing process to ‘In Progress’ 1in the specific format
corresponding to the repair ID and the serial number 1n the
database 130. The Web server 120 receives an acquisition
request of the processing status with regard to each product
included 1n the repair request given by the customer from the
client PC 170 of the customer, reads the processing status
from the database 130 1n response to the acquisition request,
and sends back the read-out processing status to the client
PC 170. This arrangement allows for adequate management
of the repairing processes with regard to the multiple prod-
ucts included in one repair request given by the customer.

The structure of the embodiment discussed above may be
modified 1n various ways. For example, when there are
multiple serial numbers corresponding to the repair ID at
step S430, that 1s, when one repair request includes multiple
products, the program may read the processing status cor-
responding to each serial number from the processing status
table at step S440 and may create and send a response
message according to the latest processing status among the
read-out processing statuses at step S450. The response
message created and sent according to the product in the
latest processing status among the multiple products 1is
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generally suflicient as the index of the shipment time of the
repaired products. This arrangement saves the required
quantity of information and thus ensures a quick response.
Each response message may include an additional message
like “The ordered product will be shipped in XX days’ by
taking into account the number of dates required for the
residual repairing flow with regard to the product in the
latest processing status. The processing statuses with regard
to all the products included 1n one repair ID may otherwise
be sent to the client PC 170 of the customer.

In the structure of the above embodiment, the Web server
120 1s assigned to retrieve the database 130 based on the
serial number and the repair ID and to create and send the
response message, besides management of the Web site. In
one possible modification, multiple servers may be used to
share these required functions. For example, the Web server
120 takes charge of management of the Web site and
transmission of the response message, whereas another
server takes charge of retrieval of the database 130 based on
the serial number and the repair ID and creation of the
response message.

In the structure of the above embodiment, the barcode
readers 501 to 504 are used to read the barcode 164 or the
serial number and input the serial number into the corre-
sponding input terminals 401 to 404. In one possible modi-
fication, the operator may manually input the serial number
into the corresponding mput terminals 401 to 404 through
operations of the keyboard and the mouse.

The above embodiment regards the case of giving a repair
request via the Internet. The procedure of the embodiment
may also be applicable to repair requests by telephone. In
this case, the operator manually 1nputs a repair request 1nto
the Web server 120 through operations of the keyboard and
the mouse. In the same manner as the embodiment discussed
above, the Web server 120 allocates one repair ID to each
repair request.

The structure of the above embodiment manages the
processing statuses with regard to all the repairing pro-
cesses. One possible modification may select typical pro-
cesses among all the repairing processes and manage the
processing statuses of the selected processes.

In the structure of the embodiment discussed above, one
possible modification gives a display of operations included
in each detailed repair practice of the repairing execution
process and a current operation 1n progress. For example, in
the window of FIG. 14(d), when the customer selects HDD
replacement as the detailed repair practice through opera-
tions of the keyboard and the mouse, this modified structure
displays a list of operations included 1n the selected HDD
replacement practice (detachment of an old HDD, attach-
ment ol a new HDD, and completion of HDD replacement).
The current operation 1n progress, for example, attachment
of a new HDD, i1s highlighted on the display. This modified
arrangement more precisely informs the customer of the
processing status of each detailed repair practice.

In the structure of the above embodiment, the acquisition
request 1s mput from the client PC 170 of the customer.
Instead of or in addition to such input, the acquisition
request may be output from a management computer, which
1s connected to the LAN 142 of the system 110, to the Web
server 120. This modification facilitates management of the
repairing process of each product in the system.

In the structure of the above embodiment, the input
terminals 401 to 404 execute the processing status input
program, while the Web server 120 executes the reception
and response program. In one possible modification, the
Web server 120 may execute both of these programs. For
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example, the Web server 120 1s connected to the LAN 142
to receive barcode information read by the barcode readers
501 to 504 and to execute the processing of step S310.

What 1s claimed 1s:

1. A process management system that manages a current
location of a preset product 1mn a process flow of multiple
processes for manufacture or repair, said process manage-
ment system comprising:

a processing status mput module that inputs a processing,
status of at least one process selected among the
multiple processes (referred to as ‘management object
process’) with regard to the preset product;

an information storage module that 1s capable of storing
various pieces ol information;

a storage control module that maps the preset product to
the processing status and stores the mapping into said
information storage module;

a request 1nput module that mputs an acquisition request
to acquire the processing status with regard to the
preset product;

a response module that reads, 1n response to the acquisi-
tion request, the processing status mapped to the preset
product from said information storage module and
outputs the read-out processing status to a request
source, which has output the acquisition request;

a product code assignment module that assigns a product
code to each product;

wherein said storage control module maps the product
code to the processing status and stores the mapping
into said information storage module, said request input
module inputs the acquisition request including the
product code that identifies the product, and said
response module reads, in response to the acquisition
request, the processing status corresponding to the
product code from said information storage module and
outputs the read-out processing status to the request
source;

a recording module that records the product code, which
1s attached to the product that 1s being manufactured or
has been completed and corresponds to the product;
and

a read-out module that reads the product code recorded 1n
said recording module when the product enters each
management object process;

wherein said processing status input module, when the
product code 1s read by said read-out module at each
management object process, inputs a start of processing
as the processing status of the management object
Process.

2. A process management system in accordance with
claim 1, wherein said response module reads, in response to
the acquisition request, the processing status mapped to the
preset product from said information storage module and
either directly outputs the read-out processing status to the
request source or converts the read-out processing status into
a specific form according to the acquisition request and
outputs the converted processing status to the request
source.

3. A process management system in accordance with
claam 2, wherein, 1 the case of converting the read-out
processing status into the specific form according to the
acquisition request and outputting the converted processing
status to the request source, said response module generates
display information, which enables the process in the read-
out processing status to be visually located 1n the process
flow of the multiple processes and outputs the generated
display mnformation to the request source.
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4. A process management system in accordance with
claim 1, wherein said processing status imnput module speci-
fies all the multiple processes 1n the process flow with regard
to the preset product as management object processes and
iputs processing statuses of the specified management
object processes.

5. A process management system in accordance with
claaim 1, wherein said request input module inputs the
acquisition request of the processing status with regard to
the preset product from one of a customer who has ordered
the preset product, a customer who has requested repair of
the preset product, and a system administrator via a network,
and

said response module outputs the processing status to the

request source via the network.

6. A process management system in accordance with
claim 1, wherein the product code 1s mapped to packaged
component information of the product.

7. A process management system in accordance with
claam 1, said process management system managing the
current location of the preset product in a manufacturing
process flow of the multiple processes, said process man-
agement system further comprising:

an order code allocation module that allocates one 1den-

tical order code to at least one product ordered together
by a customer,

wherein said request mput module 1nputs the acquisition

request of the processing status with regard to the at
least one product with the 1dentical order code allocated
thereto, and

said response module reads, in response to the acquisition

request, the processing statuses with regard to the at
least one product from said information storage mod-
ule, and outputs the read-out processing statuses to the
request source.

8. A process management system in accordance with
claim 7, wherein said response module reads, 1n response to
the acquisition request, the processing statuses with regard
to the at least one product from said information storage
module, and outputs a latest processing status among the
read-out processing statuses to the request source.

9. A process management system 1n accordance with
claam 1, said process management system managing the
current location of the preset product in a repairing flow of
the multiple processes, said process management system
comprising;

a product code recognition module that recognizes a

product code, which has been assigned 1n advance to
cach product,

wherein said storage control module maps the product
code to the processing status and stores the mapping
into said information storage module,

said request input module 1nputs the acquisition request
including the product code that identifies the product,
and

said response module reads, in response to the acquisition
request, the processing status corresponding to the
product code from said information storage module and
outputs the read-out processing status to the request
source.

10. A process management system 1n accordance with
claim 9, said process management system further compris-
ng:

a recording module that records the product code, which

1s attached to the product that i1s being repaired or has
been repaired and corresponds to the product; and
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a read-out module that reads the product code recorded in
said recording module when the product enters each
management object process,

wherein said processing status input module, when the
product code 1s read by said read-out module at each
management object process, imputs a start of processing
as the processing status of the management object
process.

11. A process management system in accordance with
claim 9, wherein the product code 1s mapped to packaged
component information of the product.

12. A process management system in accordance with
claam 1, said process management system managing the
current location of the preset product 1n a repairing tflow of
the multiple processes, said process management system
comprising:

a repair code allocation module that allocates one 1den-

tical repair code to at least one product as objects of one
repair request given by a customer,

wherein said request input module inputs the acquisition
request of the processing status with regard to the at
least one product with the identical repair code allo-
cated thereto, and

said response module reads, 1n response to the acquisition
request, the processing statuses with regard to the at
least one product from said information storage mod-
ule, and outputs the read-out processing statuses to the
request source.

13. A process management system in accordance with
claim 12, wherein said response module reads, 1n response
to the acquisition request, the processing statuses with
regard to the at least one product from said information
storage module, and outputs a latest processing status among
the read-out processing statuses to the request source.

14. A process management system in accordance with
claam 1, said process management system managing the
current location of the preset product 1n a repairing flow of
the multiple processes,

wherein said multiple processes include a repairing
execution process to actually carry out repair,

the repairing execution process follows a repair sub-flow
including a series of detailed repair practices carried
out with regard to each component to be repaired, and

said processing status mput module mputs the processing
status of each detailed repair practice 1n the repairing
execution process, 1 addition to or in place of the
processing status of each process.

15. A process management system in accordance with
claim 14, said process management system further compris-
ng:

a planning module that plans the repair sub-flow with
regard to the preset product as an object of a repair
request given by a customer.

16. A process management system in accordance with
claiam 15, wherein said planning module plans the repair
sub-tlow, based on a result of mspection of the preset
product as the object of the repair request given by the
custometr.

17. A process management system in accordance with
claim 14, wherein said response module, when the process-
ing status read from said information storage module 1n
response to the acquisition request corresponds to one of the
detailed repair practices included i1n the repair sub-tlow,
outputs 1nformation for identifying the corresponding
detailed repair practice 1n the repair sub-flow to the request
source.

18. A process management method that uses one or
multiple computers with an information storage module to
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manage a current location of a preset product in a process
flow of multiple processes for manufacture or repair, said
process management method comprising:

a processing status mput step that causes the computer to
input a processing status of at least one process selected
among the multiple processes (referred to as ‘manage-
ment object process’) with regard to the preset product;

a storage control step that causes the computer to map the
preset product to the processing status and store the
mapping into said information storage module;

a request 1input step that causes the computer to mput an
acquisition request ol acquiring the processing status
with regard to the preset product; and

a response step that causes the computer to read, in
response to the acquisition request, the processing
status mapped to the preset product from said informa-
tion storage module and output the read-out processing
status to a request source, which has output the acqui-
sition request;

wherein said storage control step maps a product code,
which 1s assigned to each product, to the processing
status and stores the mapping nto said information
storage module, said request input step inputs the
acquisition request including the product code that
identifies the product, and said response step reads, 1n
response to the acquisition request, the processing
status corresponding to the product code from said
information storage module and outputs the read-out
processing status to the request source; and

wherein said processing status mput step reads the prod-
uct code from a recording module that records the
product code, which 1s attached to the product that 1s
being manufactured or has been completed or that 1s
being repaired or has been repaired and corresponds to
the product when the product enters each management
object process, and 1mputs a start of processing as the
processing status of the management object process.

19. A process management method 1n accordance with
claiam 18, said process management method further com-
prising:

an order code allocation step that causes the computer to
allocate one 1dentical order code to at least one product
ordered together by a customer,

wherein said request input step inputs the acquisition
request of the processing status with regard to the at
least one product with the identical order code allocated
thereto, and

said response step reads, 1 response to the acquisition
request, the processing statuses with regard to the at
least one product from said information storage mod-
ule, and outputs the read-out processing statuses to the
request source.

20. A process management method 1 accordance with
claiam 18, said process management method further com-
prising;:

an order code allocation step that causes the computer to
allocate one 1dentical repair code to at least one product
as objects of one repair request given by a customer,

wherein said request mput step iputs the acquisition
request of the processing status with regard to the at
least one product with the identical repair code allo-
cated thereto, and

said response step reads, 1 response to the acquisition
request, the processing statuses with regard to the at
least one product from said information storage mod-
ule, and outputs the read-out processing statuses to the
request source.
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